Training, development, and education (TD&E) produce … "clear benefits for individuals and teams, organizations, and society." (Aguinis & Kraiger, 2009, p. 452) .However, these benefits must be evaluated and there are several ways to do it. Sometimes these ways are too complex and spend so much time and effort that evaluation seems to be a too expensive technological development, given the frugality of resources that might have been invested in TD&E processes. Since evaluation models are (or should be) based on how professionals or researchers understand these processes (Borges-Andrade, 2006) , efforts should be made in order to build parsimonious theories of training effectiveness. In order to achieve such long term goal, the present article reports an empirical test of a model of training effectiveness.
TD&E evaluation models may be classified into two large groups: (a) generic models, in which sets of variables are cumulatively related to TD&E processes, that usually provide guiding elements for the understanding of these processes and influence research and professional actions in the area (e.g. Borges-Andrade, 2006; Goldstein, 1993; Kirkpatrick, 1976) ; and (b) specific models, which are based on generic models, that are built for testing relationships of a group of specific variables with individual and organizational level outcomes of TD&E (e.g. Abbad, 1999; Axtell, Maitlis & Yearta, 2000; Holton III, Bates, Seyler & Carvalho, 1997) . The former models are used as organizers for researchers and professionals, while the latter propose the empirical test of relationships among variables.
Transfer of learning to work or "behavior at work", as TD&E outcomes, have been the focus of several research studies based on these models. Baldwin and Ford (1988) define transfer of training as the extension in which competencies are acquired in a training program and then applied, generalized and maintained for a certain amount of time in the work environment. A training action promotes the acquisition of competencies, which is followed by retention; generalization for new situations; transfer of learning; and, at the end of the chain, impact of training on work (Pilati & Abbad, 2005) . These two authors defend that training outcomes do not have a causal relationship among them, since each one is associated with multiple antecedent factors, and propose a graphic scheme which suggests limits and relationships in this chain of outcomes ( Figure 1 ).
The study of training outcomes at the individual level may provide crucial information for supporting specific models, which in turn lead to the development of generic models and eventually to the formulation of technologies for effective training and management of human behavior at work. Training outcomes are key indicators for the evaluation of effectiveness and are strongly associated to several antecedent variables.
Antecedents of effectiveness of training on work
Antecedents of the effectiveness of training on work are usually classified in categories such as participant's characteristics (e g. trainee's attitudes, values, and personality, among other dispositional traits), training methods (or instructional features), and situational variables. The combination of these variables often results in theoretical models that lack parsimony. A meta-analysis of studies on training evaluation between the years 1960 and 2000 found relevant evidence to the post-training environment for the comprehension of the effectiveness of the TD&E actions (Arthur Jr., Bennet Jr., Edens & Bell, 2003) . This is an important and consistent empirical finding reported in reviews of literature (e.g. Aguinis & Kraiger, 2009; Salas & Cannon-Bowers, 2001 ).
The perception of climate for transfer has been referred as an important predictor of training transfer (Holton III, Bates, Seyler & Carvalho, 1997; Roullier & Goldstein, 1993) . This notion of perception of climate is associated with the concept of perception of support for the transfer of training. The latter has been considered a more accurate describer of the environmental characteristics of the post-training context at the individual level (Abbad, 1999) . She developed a conceptual analysis of the perceptions of climate and support, based on the assumptions of the philosophy of language (Ryle, 1949) , and concluded that the latter describes the phenomenon in a more parsimonious manner, less likely to overlap with other concepts. Her study has shown that perception of support for the transfer of learning is crucial for the effectiveness of TD&E at the individual level.
The participant's characteristics have been highlighted as relevant predictors of the effectiveness of TD&E (Birdi, Allan & Warr, 1997) .A positive predictive relationship for career commitment in a group of executives has been reported (Cheng & Ho, 2001 ) and positive and negative predictive relationships were respectively found with affective organizational and career commitments, moderated by the obligation to participate in training (Rodrigues, 2000) . However, organizational commitment has not been as well studied as other participant's characteristics, as a predictor of training effectiveness.
The ex-trainee role in the post-training environment has also been shown to be a relevant predictor of the effectiveness of TD&E (e.g. Burke, 1997; Gist, Stevens & Bavetta, 1991; Hutchins & Burke, 2006; Latham & Heslin, 2003; Milne, Westerman & Hanner, 2002; Morin & Latham, 2000; Richman-Hirsch, 2001; Stevens & Gist, 1997; Wexley & Baldwin, 1986) . A model of relapse prevention (Marx, 1982) may greatly help to describe the ex-trainees as promoters of the application of learning after training, who can develop strategies to apply, at work, what they have learned during training (Pilati & Borges-Andrade, 2005) . These authors have discussed the concept and developed an instrument for the measurement of such strategies and found evidence for the empirical validity of the proposed construct. Further evidences of its empirical validity have been demonstrated in other cultural contexts (Pilati & Palomero, 2009 ). However, no study has yet demonstrated relationships between these measures of application strategies and training effectiveness and perception of support. The test of these relationships is one of the aims of this study.
The present article mainly aims at investigating a predictive model for the effectiveness of training at work with the following antecedent variables: 1) commitment at work, 2) perception of support for the transfer of training and 3) strategies for applying at work what has been learned in a training program. Commitment at work is understood as a stable job attitude, that won t suffer influence from the training program and that will produce more training transfer, since a positive attitude towards the job may increase the motivation to apply new learned skills. For their turn, perception of support for transfer of training and a proactive action over the post-training environment can synergistically produce more training transfer. To the best of our knowledge, there is no published empirical evidence testing the simultaneous predictive influence of these variables. Therefore, this may constitute an important contribution to the theoretical comprehension of training effectiveness. Given the abovementioned model, six hypotheses are formulated, in order to test specific relationships among those variables. This hypothesis is based on the well known correlates of commitment: motivation engagement, satisfaction and commitment itself, in later occasions (e.g. Cooper-Hakin & Viswesvaran, 2005; Klein, Becker & Meyer, 2009) , which may sustain the assumption that commitment is consistent over time, as well as other job attitudes. When the relevant predictors of commitment are mentioned by authors, participation in training seldom appears as a significant predictor, which allows to the conclusion that commitment should not be considered as an indicator of training effectiveness. Furthermore, the type of training evaluated in the present investigation would not probably change a stable attitude such as commitment in the studied organization.
Hypthesis 2: Commitment at work after training will be a positive predictor of the perception of support for transfer.
Commitment, as a dispositional trait, will increase the probability that trainees develop positive perceptions of their organizational environment, including the specific perception of support for transfer. Previous studies have demonstrated that a favorable attitude towards work is positively related to organizational support (Borges-Andrade & Pilati, 2001) . Given the influence of attitudes on perceptual processes, a positive attitude would be related to more perception of support.
Hypthesis 3: Commitment at work after training will be a predictor of indicators of training effectiveness.
This same job attitude, after training, will also predict the indicators of training effectiveness. Organizational citizenship has been mentioned as one of the major consequences of commitment, along with withdrawal intentions and behaviors and lesser stress (e.g. Cooper-Hakin & Viswesvaran, 2005; Klein, Becker & Meyer, 2009 ). The decision to use, at work, what has been learned in training may be considered as an aspect of organizational citizenship. Most employers never include learning transfer as an expected performance at work and most performance evaluation models and methods do not include items related to this transfer. Few studies that relate commitment at work and effectiveness of training have been reported. In a general way, some evidence has been reported (e.g. Cheng & Ho, 2001; Rodrigues, 2000) , illuminating the positive relationship between work commitment and training effectiveness. A positive attitude will stimulate intentions to apply the new skills on the job, working as a motivational variable.
Hypthesis 4: Perception of support for the transfer of training will be a negative predictor of application strategies for what was learned in the post-training environment.
The scale of application strategies was described by Pilati and Borges-Andrade (2005) based on a model of relapse prevention or self management after training (Marx, 1982) . If the organization provides support for transfer and if this is perceived by the extrainees, they will not develop efforts in order to organize and use application strategies. On the other hand, in high risk situations, such as those of lack of support for transfer, these strategies would frequently appear. Therefore, if the trainees have a low perception of support for transfer, they will apply more strategies in order to create support conditions for training transfer.
Hypthesis 5: Strategies for the application of what was learned will be a positive predictor for indicators of the effectiveness of training.
Activating self management, or using those application strategies, would supposedly increase the effectiveness of training in the organizational context. The active role of the trainee in the post-training environment is a relevant factor for the effect of training at work, according to Burke (1997) and Gist, Stevens and Bavetta (1991) .
Hypthesis 6: Perception of support for training transfer will be a positive predictor for indicators of training effectiveness.
Training effectiveness, however, would hardly depend only on self management by extrainees. On the contrary, it would be highly associated to perception of organizational support for transfer. This association is based on well accumulated successive evidences (e.g. Abbad, Pilati & Pantoja, 2003; Aguinis & Kraiger, 2009; Salas & Cannon-Bowers, 2001 ).
Method

Participants
Participants in this study were 652 employees of a Brazilian banking institution, with national coverage, who were trainees of 17 different training programs. Respondents were 61% males and 62.3% married and 61% had children and 44% had finished college. The average age of the sample was 37.7 years old (SD = 8.73), the average time of professional experience was 18.3 years (SD = 8.8), and the average time at the bank was 13.3 years (SD = 9.2).
Measures
Instruments that had been developed and validated in previous studies in Brazil were used. They were included in self-report questionnaires, which contained general instructions about how to fill them out, as well as information on the volunteer status of the study and anonymity of reports. The data were submitted to Confirmatory Factor Analysis (CFA). The estimation method used to test the measurement model was ADF (Asymptotically Distribution Free) due to the absence of multivariate normality of data.
Commitment at work was measured by the Brazilian version of organizational commitment scale of Mowday, Steers and Porter (1979) and by the career commitment scale of Blau (1985) . Both scales were translated and validated by Bastos (1998) and have been intensively and successively used by him and by several independent Brazilian authors, in different organizational contexts and regions of the Country. The CFA structural test was first done with one latent second order affective factor, commitment at work, and two latent first order factors: organizational and career commitments. The scale possessed 16 items associated to a 7-points agreement scale (1-Totally disagree; 7 -Totally agree): 9 for organizational commitment and 7 for career commitment. This instrument obtained a good goodness of fit on its first application, T1 (RMSEA = .055), with factor loadings varying from 0.696 to 0.903. In T2, the indices were also adequate (RMSEA = .075), with factor loadings varying from 0.864 to 1.056. The reliability of organizational commitment in T1 was .90 and .93 in T2. Organiza-tional commitment sample items: I feel proud to work in my organization; I am really interested in the future of my organization. The reliability for career commitment in T1 was .82 and in T2 was .81. Career commitment sample items: If I had enough money to live I would keep working in my career; I like too much my career to quit it.
Perception of support for transfer of training was measured with Abbad's (1999) scale, developed and successively used by her and by several independent Brazilian authors, in different organizational contexts and regions of the Country. This instrument also had a second order factorial structure, with a latent second order factor, and two latent first order factors: psychosocial and material support. The scale for perception of psychosocial support had 17 items and the perception of material support had 5 items all associated to a 7-point frequency scale (1 -Never; 7 -Always). Effectiveness of training was assessed by two scales. These scales have only had first order structures. The first scale is for the impact of training in amplitude, developed by Abbad, Borges-Andrade and Sallorenzo (2004) with 12 items associated to a 7-points agreement scale (1-Totally disagree; 7 -Total agree). This scale has also been successively used by these two first authors and by several independent Brazilian authors, in different organizational contexts and regions of the Country. It had a good goodness of fit index (RMSEA = .070), with factor loadings varying from 0.528 to 0.789 and reliability of .89. Sample items: The quality of my job improved after training; After training I've been suggesting changes in my tasks. The second measure concerns in depth impact, especially developed for each of the training programs that were evaluated. All items of all scales were associated to a 7-point frequency scale (1 -Never; 7 -Always). Given that this scale had to be specific for each training program, because it is based on the competencies aimed at each training course, it could not be submitted to a CFA process.
Procedures
The data were collected in two moments: the first day of training (T1); and three months after training (T2). A technician from the training evaluation area was responsible for the national coordination of data collection, since the studied bank has branches all over Brazil. Locals were responsible for the T1 data collection. At T2, the questionnaire was directly sent to study participants in their workplaces, based on the information they gave at T1. They directly returned it to the research team. In T1 a total of 1,241 employees participated. For the purpose of this study, only the 652 who completed the questionnaires in both times (T1 and T2) were considered. The commitment measures were applied in T1, and all other measures were applied in T2.The test of stability of the commitment construct was made before the training. All other variables were evaluations of features of post-training environment. The commitment measure was repeated in T2. Most training courses (n=17) had their objectives focused on behaviors at work such as identification of fake money or dealing with clients. Some training courses were designed in order to develop skills to work with personal finances, developing a type of skills which could be applied in a broad spectrum of the trainee's life.
Data analysis for structural equation modeling was done according to the principles presented by different authors (e.g. Arbukle & Worthke, 1999; Bollen, 1990; Boomsma, 2000; Byrne, 2001; Kaplan, 2000; McDonald & Ho, 2002) . Exploratory analyses were done to verify fulfillment of assumptions of the general linear model, according to the recommendations by Tabachnick and Fidell (2001) .
The AMOS v. 7.0 program was used for structural equation modeling. Various indices such as regression coefficients among the model variables, comparative goodness of fit indices (i.e. CFI and GFI), and indices of residuals or close adjustment (i.e. RMR and RMSEA) were obtained. Goodness of fit criteria were above .90 for GFI and CFI and inferior or near .08 for the RMSEA. The stability of the relationships found in the model was tested by bootstrap replication (Efron & Tibshirani, 1993) in 500 samples.
The analysis of the data considered only the latent second order variables, i.e. Commitment at Work, Transfer Support, and Application Strategies. This test and the test of the empirical structure of the scales have demonstrated high levels of goodness of fit. As a result, the scale items were suppressed in the final model, in order to achieve a better model identification. The effectiveness indicators were inserted in the model test as observed variables through their respective factor scores. In this test, transformations of the variables were done following Osborne's (2002) recommendations in order to comply with the assumptions of data multivariate normality (Mardia, 1971) .
The missing data were dealt with using Little and Rubin's (1987) criteria. These represented a small portion of the sample (less than 3% of the total) and were at random. A mean imputation was done.
Results
The tested structural model is presented in Figure 2 . CWT1 (Commitment at Work before Training) includes Organizational Commitment (OC1) and Career Commitment (CC1) associated to it. CWT2 (Commitment at Work after Training) includes OC2 and CC2 (respectively equivalent to OC1 and CC1). Table 1 presents the correlation matrix for the observed variables in the study, which was the basis for structural analysis test of the model of training effectiveness at work.
The relationships among the model's antecedent variables are shown in the first three lines of Table 2 . CWT1 (Commitment at Work before Training) had a higher predictive magnitude over CWT2 (Commitment at Work after Training), which corroborates the first hypothesis. CWT2 was a significant predictor of ST (Transfer Support) with a moderate predictive magnitude, corroborating the second hypothesis.
The predictive relationships of the criterion variables are presented in the last nine lines of Table 2 . The predictions of CWT2 over ID (Impact in Depth), ST over IA (Impact in Amplitude) and ID were not significant. The largest predictive effects on the criterion variables were obtained by SAWLT, followed by ST and CWT2.
There is a group of extremely elevated standard deviation values for the estimation of these coefficients in the bootstrap samples (highlighted cells in Table 2) , indicating a suppressor effect (Maassen & Bakker, 2001) , between the ST variables and SAWLT. This effect can be observed by the accentuated variance in the estimation of the predictive relationships of SAWLT and ST over the effectiveness measures. Suppression among the variables can also be identified due to the elevated correlation among these variables (Table 1) . Despite the robustness of structural equation modeling in relation to the suppression effect (Maassen & Bakker, 2001) , this effect produced a negative influence on the prediction of ST over effectiveness.
In order to diminish doubts related to overlapping between the measures of support for transfer and strategies for the application of what was learned, an exploratory factor analysis (EFA) was done using the MLE (Maximum Likelihood Estimation) method. In this analysis, the correlation matrix between items from both measurement instruments was considered. The results have indicated that the empirical structures of the scales do not overlap, since all items have correctly saturated into their original factors, revealing clear distinctions among the measurement instruments.
The goodness of fit indices for the structural equation model are good [CFI = .987; GFI = .976; RMR = .001; RMSEA = .053 (.038; .068)]. This is true for comparative and residual measures. The value obtained for RMSEA may be considered acceptable, given criteria discussed by authors such as McDonald and Ho (2002) . The high RMSEA test power indicates that the decision in relation to the test of the close adjustment hypothesis was correct (Hancock & Freeman, 2001; MacCallum, Browne & Sugawara, 1996) . The residuals are small, which can be noted by the low residual index values.
Discussion
The model (Figure 2 ) was tested and the goodness of fit indices were obtained. The expected predictions were tested. Corroborations for most hypotheses were obtained (Table 3 ). However, this study possesses some limitations that must be highlighted: (a) lack of generalizability to other organizational contexts; (b) the reported suppression effect, and (c) the solely use of self report measures of the criterion variables. In the future, these should be avoided through diversification in data collection procedures and measurement instruments, as well as through the increase of the sample size by including other organizations.
A significant part of the literature on TD&E heavily relies on theoretical models which are derived from systems theory, for needs assessment, adult learning and instructional psychology, for TD&E design and implementation, and program evaluation, for determining its effectiveness. However, the present evidences demonstrate the important role played by organizational behavior variables, such as worker commitment and perception of organizational support, over training effectiveness.
These two variables have their roots in other knowledge fields, especially social psychology. Commitment may remain stable, from the participation in training courses until ex-trainees try to transfer learning, when they are back to work (H1 has been corroborated). However, this attitude may be deeply associated to how these individuals perceive support for transfer (H2 has also been corroborated) and decide to use at work what they have learned in training (H3 has been partially corroborated). The role of perception of support has been demonstrated to be critical, for training effectiveness and for the use of strategies for the application of learning and in both cases the explanation for it is based on reciprocity theory, another key element of contemporary social psychology.
Affect, an essential component of commitment, may "…play a more central role in the training process in general", as it has been predicted by Aguinis and Kraiger (2009, p. 469) . Perceptions concerning supportive work environments may play two roles in this process, on increasing the use of strategies for transfer (refuting H4) and on training effectiveness itself (corroborating H6). This calls attention to the importance of organizational support theory (Eisenberger, Huntington, Hutchinson & Sowa, 1986; Rhoades & Eisenberger, 2002) for the understanding of human behavior at work. Individual performance after train- ing is just part of it. However, more empirical evidence is needed for the test of this theory as an explanation for the use of application strategies of what has been learned. For several years, perception of support (climate) for transfer has been revealed as an extremely relevant predictor of training effectiveness (Abbad, Pilati & Pantoja, 2003; Aguinis & Kraiger, 2009; Salas & Cannon-Bowers, 2001 ). Therefore, the organizational context (or the perception of it), would be playing a key role for TD&E. This is not new, it is an assumption from systems theory, which has been used for several decades in organizational psychology. It should not be forgotten, however, that commitment at work, a stable employee attitude, was found in association with that perception and with training effectiveness itself.
The present study showed that application strategies by individuals (H5 corroborated), along with that perception of support (H6 corroborated), have high predictive power over training effectiveness. Few studies have focused on the association between egresses' strategies for the increase of transfer and effects of training at work (e.g. Hutchins & Burke, 2006) . Therefore, along with managers who usually have a high control over organizational context, or the perception of it by individuals, these individuals may be active self managers of training effectiveness. The other novelty here is that those strategies may consist of spontaneous actions which can be increased by the perception of support for transfer, instead of the perception of absence of support (H4 refuted).
The overall results suggest three theoretical elements to be considered in a model that explains effectiveness of TD&E: (a) affect (organizational and career commitments); (b) cognition (perception of psychosocial and material support for the transfer of what has been learned), and (c) action (cognitive-affective and behavioral strategies for applying what has been learned). Taking into account these elements is relevant for structuring a parsimonious integrated theory on the effectiveness of TD&E within the discipline of organizational behavior. The building of such a theory should consider the organizational system, as well as the foundations of human behavior at work. New studies should follow the path in order to build a frame of reference for explaining TD&E effectiveness which might be used in evaluation models that allow for frugal technological developments. Coyle-Shapiro, 1999) . before training will be positively related to commitment after training.
H 2
Commitment at work after Corroborated More commitment at work is associated with the perception of support for transfer, as proposed by reciprocity theory (Abbad, Pilati and Borges-Andrade, 1999 ). training will predict positively perception of support for transfer.
H 3
Commitment at work Partial Organizational and career commitment was a predictor of impact in amplitude. But it did after training will predict not predict in depth impact. The latter measure of impact is closely related to instructional positively trainingeffecdesign features, while the two former measures are more related to working features. This tiveness at work. might explain these results. Attitudes with a focus on the organization and the career are closely related to work, instead of instruction (or learning).
H 4
Perception of support Refuted The initial theoretical assumption was that more strategies to apply what have been for transfer will be a learned would appear among those who would perceive less support. However, the empinegative predictor of rical finding may be explained by the use of an alternative hypothesis based on reciprocity strategies for the theory (Abbad, Pilati and Borges-Andrade, 1999) : individuals who perceive a supportive application of learning.
environment increase their effort to apply what they have learned.
H 5
Strategies for the Corroborated Individuals may actively increase training effectiveness if they are able to transform their application of learning environment, so that it becomes "supportive"(Burke, 1997; Gist, Stevens and Bavetta, will be a positive 1991; Morin and Latham, 2000; Richman-Hirst, 2001; Stevens and Gist, 1997 ; predictor of training Wexley and Baldwin, 1986 ). effectiveness at work.
In summary the theoretical contributions of this paper are twofold: (a) the active role of the trainee in the post training environment as a relevant factor to increase the training effectiveness, even when there is no formal training to develop application strategies; and (b) the positive association between perception of support for transfer and application strategies, suggesting that a more supportive environment may increase the use of application strategies and, therefore, the proactive behavior of employees. This might, with more future research, contribute to the consolidation of an integrated theory of training effectiveness. A theory that would have its roots in several different knowledge fields.
The comprehension of the effectiveness of TD&E actions is rigorously linked to human behavior at work, keeping in mind that TD&E actions are designed, in the first place, to promote behavior changes. The field should advance in empirical studies, aiming at the production of technologies for the resolution of practical problems in organizations. A needed technology, which could have been thought as a consequence of findings from the present study, would be one for developing, in individuals, the capacity to use strategies for the application of what has been learned at work.
